Cerebral formation in situ of S-carboxymethylcysteine after ifosfamide administration to mice: a further clue to the mechanism of ifosfamide encephalopathy.
The clinical use of the alkylating oxazaphosphorine ifosfamide is hampered by a potentially severe encephalopathy. S-carboxymethylcysteine (SCMC), a metabolite of ifosfamide (IF), activates the alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)/kainate receptor, causes neuronal acidification, and could thus be responsible for the encephalopathy. Since the presence of SCMC in brain has not been documented following administration of IF, SCMC was measured in the brain of mice following both the individual i.p. administration of IF and SCMC. SCMC was found in a concentration of 108.2 +/- 29.7 nmol/g following IF, but was detectable at much lower levels following the administration of SCMC (21.1 +/- 21.2 nmol/g). Together with the observation that the concentration of SCMC was 10-fold higher in liver than in brain 1h after administration of SCMC, these findings suggest that the SCMC found after IF was formed in the brain in situ. The concentration of glutamic acid was similar in IF and SCMC treated animals. Methylene blue, which is used clinically to treat and to prevent IF encephalopathy, did not decrease the formation of SCMC in brain. By inhibiting monoamine oxidase activity it did, however, markedly increase the concentration of serotonin in brain which could modulate the effects of SCMC on AMPA/kainate receptors. Thus, SCMC is present in brain following the administration of IF and could contribute to the IF-associated encephalopathy by activation of AMPA/kainate receptors.